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(54) NEW LINEAR ALKYL SULFIDE TYPE EPISULFIDE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new linear alkyl 
sulfide type episulfide compound which, when cured by 
polymerization, can give a thick-wall low-chromatic 
aberration optical material, especially a material 
desirable for use for lenses such as spectacle lenses by 
forming the compound so that it may have a structure 
represented by a specified formula. 
SOLUTION: This linear alkyl sulfide type episulfide is 

represented by the formula (wherein (m) is 1-6; (n) is 0- v / \ / 

4; X is S or O, and the number of the S atoms is 50% or x iH 

more of the total number of the S and O atoms 

constituting the three-membered rings on the average). 

An optical material made of a cured resin obtained by 

curing this compound by polymerization can give an 

optical resin material having a sufficiently high refractive 

index and a good balance between the refractive index 

and the Abbe's number, which is difficultly obtainable 

from prior art starting compounds. Therefore, this 

compound markedly advances the reduction in the 

weight, thickness and chromatic aberration of an optical resin material and can give a material 
desirable for use for lenses for e.g. spectacles. 
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eX7*Pt°^7 5X >fMS; t^7*Pt e Jl/7c 
ex (^*-tM^U» hU7SX h'Jxf b> 

>^^S N-7H / xf;bt^7yy, N-7^ 

y?p^^7y>, i. 4 -ex (7s/xfji/t° 

„ 1. 4 -ex (7S^Pt>t^7y 
» . 2, 6-y75/tf'JvX ex (3, 4-y7 
s y X;Ut^>^(D I «tK'J7 S > ; 

7£>s v7*P^l/7 5>, y-n-7*f^7S^ v 



-sec-?WSX y-fV7"fJl,7 5>s v — n 
-^>f;i,75>, y-3-^>f;i/7?X y^y 
;U7£>. t^fil/7 5X v (2-X^;U>n^v;i / ) 
7 5>s ^f;i/^+yJl/7 5X y7'J;i/7Sy, tfn 
■J v>>. tXiJi/X 2-. 3-. 4-eP U 2, 
4- N 2, 6-. 3, 5-;U^^v>. y7i-^7 5 

N-y^;UT-'J>. N-X^UT—'J >s :x<<> 
yJl/7 5>, ^fM>yJl/7SX yf7fJl7 5 

t'p— -OKU -f>K— ;u. ^;u*'J>^l 

CD2if875>;N f N' -y>f JlXf U>y7^X 
N, N ' -y^fJl/-1, 2-v7Sy 7*P/^X N, 
N' 3-y7 S J ^P/\°> N N, N' 

-yVfJb- 1 , 2-y75/^y, N , N' -v* 
^;U-1. 3-y7$y N , N ' -\>*=f-)\,~ 

1, 4-y7 = y ^"^ > N N , N ' -v>^;U-1, 5 
-v?7^y"<>£>. N , N ' -y>fjb- 1 , 6-v> 
7 5/^W>, N , N ' -y> T;U- 1 , 7-^75 

N, N' -yIfJHfb>y7SX 
N, N ' -vXf^-1, 2-y7i/7°P/^X N , 
N ' -ylfil- 1 , 3-y75y?P/^ N , N ' 
-ylfjl/- 1 , 2-y75;7*$X N, N' -vx 
^;U— 1 . 3-y75/^y, N, N' -v>X^;U — 
1, 4-v7 5/7*^>, N, N ' -ylfjl- 1 , 6 
-v75/^^X ^7 5X 2-^f;i/t e ^7y 

2, 5-&41M42, 6 - v> fJUt^7V>, * 
^tX^^/X 1, 1 - is- (4-tViJy» > £ 

1, 2-v- (4-t^'JyJI/) x£>, 1, 3- 
v- (4-e^U^U) ^P/^>. 1, (4- 
hf^'JyJU) -X h^y ^y-'7-y>f(D2i 

tKUTS>; h'jy^;UTS>. MJXfJl,7Sy, h 
'J-n-7°Pt 0 Jl,7^y, MJ-i so-7°Pt%75 

MJ-i. 2~y> ^;u^p e;ur 5 h'J-3 
-^h + y?Pt%7S>, h'J-n -3?^;U7 
MJ-i so- -J*)\,T S h'J-sec - -J=*)\,T 
MJ-^>f^7 5X h 'J -3 -^>^;UT = 

h U - 2 -xf;^^y;i,7 = h'J-Kfy 
^7 5>, h 'J — U ^ h'J-v^P^ + v 
;UTS>. N , N-yVrJ^+y^7SX N-> ^ 
iby^y;b7SX N, N-yVf ;i/y^P^y;i, 
75X N-yfJbyy^P^*y^7 5X h'Jx^ 

y— ;i/7 5>, h'J^<>v;uT^>. n, N-^y^^u 
^>v;U7 = yxfJ^>y^7=y, h'J7x- 
Jl/7S>, N , N - v> ^^T 7 $y~p-^ UV-Jk 
N, N-y7fil/7^^f;l/7i/-Jk 2- (N, 

N-i;y ^;uT^y 7i/-ik n, n-^> 

-^;UT-U N , N-yxf^7-'J>. t°'JyX 

> N 2- (2-y^f;i/7S/xh + y) - 4 

-1, 3, 2-v*m>t>*©3j87S > ; ^ h 
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^jutf^ N , N ' -ifx ( (2-tKP*v) 

N , N, N ' . NT --r h^^JU- 1 , 3-:?2>T 

yif;i/7 5y x$ y* — n, n, n-MJX (3- 

y>f^75; tfJU) T ^ 2, 4, 6 - h 'J X 
( N , N-yVf^75y^f^) 

y*/— N-^i^ws^y-Jk 2 -^x -;u-r 

N-^yyMi?V*Hk Z-'O&JU 
H^V-Jk 1-^yi/;i/-2->fM5^;- 
N- (2' -y7^xfW -2-^fMS^l/ 
— JU, N- (2' -y7yifiH -2-^>fvM 
5«f»;- ;U, N — (2' -y7/lfJH -2-"7x — 
MS^^Hk 3, 3 -t*X- (2-x^;U-4-;* 

yy7^-;i/8(DttJiDi, t;u*;u-< Ji/fc*Mu 

A7il.ft K<0«i*HB«a>*a-f S ; 1 , 8 

-y7"f t*y^ P (5, 4, 0) ^>^-tz>- 7 % 1, 
5 -vTtP (4, 3, O) / 5„ 6-v 

^fjl/75^-1, 8-vT+ftfv^P (5, 4, O) 
^>ft>-7fO)7Sy>S ; lU±lctt«£*i<57 £ 
>JMb*». 

(2) (1) (D75>atAP^ SSBts MXi, 

(3) (1) (D7S>H£:#7>J3J:i;=7^1b7h^X 

(4) h'J^f^X7>rv, K'Jx^;U7t-vX^>r 
hU- i s o-^Pt°;U7txX:7*f su-n-3f^;u 
*X^^>. h'J-n-y^P^yJrtX70s h 
U-n-^-<7^-;u^x^-f h'Jy^P^yWX 

O v KUx (2-^^;u^x-;u) 7tvX^-f>. h'J 
x (3-y ^;U37x^.;u) Tt^x^-o. h'jx (4-y 
^•;u^x-;u) *x?0. h'JX (yiWi/) 
*X:7>r>. y> ^U^xXjUTtxX^-f vlfil/7 

x -;U7t-sX^ >r vv<7 p^+v;u^x-vu/txx^-r 

> % VX^;U^ x ~>lU7fxX3? ^ is is 5 n^^risJl'Z' 

x - jut^x^ if;i/y^i- ;u*x^^ 

x— ;u-><7 □ 's^-vJU/ftx? £ p p v?x -ju* 

x^>r >^<D/frx:7>r >a» 

(5) IKK. flltt* JKSL tttt«<DttMft£tf 



(6) 3yyitT^Oms 3 7vib* rJ ?m<Dl--^ z 7-^ 

^xx^jugo 

(8) ^1, RS 7 

t(DI4. li^^SX 2it/75X 3®l=EST 

4^T>^E — ^Aig. 7txX7<>gt'$)§o *y»£L 
1**,0>I4. Xt°X;U^>f K»fcKlCL»ft**1ffliaT 
^-f*K 2^/75^ 3^/7^>. 3«RtKUT 

tt. 7t>x^-<>g-cfeSo c4x^>i4m?4-et 2i 

«ia±S5S*LTfflt^rtA^ 0 J51±(D«Mbtttt(El4. v 
xex;i/7-r hMt*«i^uc»Lri»o. 0001 
^;ufr?>i. 0^H£ffl-r6#. $r£L<!4. o. 00 
Oli^bO. 5^e;u. cfcy#*L<i4* o. 000 

1=E)\,frt>0. 1 ^JU5fc3L St^T^lX 14, 0. 00 

01 WbO. 0 5^juftffltl)o ^bfti^cos^c 
fe^f&o ^ncfey**t^fc+»lw«<b-H:-rHI»tt*< 3 F+ 

[0 0 0 8] fEfc. *§£BM<Dmmtefe$k7)\,*)l>*)\s7 
4 KS2xtfXJU:7-r hMb*»!4xex;i/7-f K**KJ£ 

pr«6tt , tii6»*2fflja±*-rft<b*ifc**tM*. 

±*-r&<b$*BS&lcl4. it ( x;^>f KatJrSJCqTtt 

<b«*LT***t»t«a-r*Ct*-C#*. C*lbCD 
xt°x;u^< K*iSKRniB«:»tt»*2fflJa±*-r* 
fls**iLTI4* xjK*S/ft*». ^xt'XJ^^f 

;u=i— y;u^^h37x/-;u. /K'J7iy-ik 7 

«*B**1fflW±»-r4<b*HBt LTI4. t*xjk 5?S 

flgtf— jb. 7<7'J;Us 7'j^*a)*fiSl 

S*-r*x7K*^b$*. xt°x;u^>r hMbdtti, *ib 

;u*^^>^. 7iy-m 7S>S, 7 ^ ^mmtf 
figs* 2«sLh*r*<b*«ia>Ji**«i*»-r. 

[0 0 0 9] X7K*~>ft*tt0>J|{MN& LTI4. t Kp 
^y ^^f^— Lxi/;ui>>. ex^x/— ;ua. 
tx^xy— ;i/F. tx^xy — ;ux;u^^->. t*x7 

i;-JH-fik t*X7i/-Jl/XJI/7^ h\ tfx^ 

x/— ;ux;u^^K. /\p^r>^bbfx^xy ;ua, y 7p 

=?vo mmm<D ^m?*; —Mtsty t x e/ \ a t k u 
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u>^U p— 1 % z--}u>\^Vir— 1. 4- 

f ;u<-yu p— ^u-feU h uyf ;u^a/^> 
KU>*^U U— K ^VSn'JXU I — 1,3- 

y— ;ua. t*x^iy;i/A ■ if KfaAn 
>i7^a-iHb**tie/\p t k«j y 

;u». -<V. f fh7tKn^^JH, y 

f;i/fh7tKP^$;i/8, A*+tKn7>^ ^ 

Ife* hj y U ^ his <o-tf>f h^^;u7f;>^ % k> 
<tit°/\p t ku >a)iil*i3<fey»iS*-H«^ , J vv^ 

IXt^ItK+v^; If U>v7*iX 1, 2 
-y7$y^P/^X 1, 3-vrsy-?p/^ 1. 

2- y7Sy?^X 1. 3-v7S^iiX 1. 4 
-v75;?$X 1. 5-v75M>$X 1. 6 
-y7S/^WX 1. 7 -v^T 3= J ^9 1, 
8-v7 = /t^X ex- (3-75^D t°;i/) 

i-f;u. i, 2-ex- ^ptK^-v) i 

1, 3-tfX- (3~7S/7 P P^v) -2. 
2' -v>f ;U^P/^>. 1. 2-. 1. 3-fo£lM* 
1, 4-t'X7 5/v^D'N^X 1. 
1, 4-tfX7Sy>f^v^P^+"9->, 1. 3 -fe 
4lM*1. 4-t'X7 5yif^>^P^X 1. 

3- *ftlM*1. 4-t^7 5;?Q^I/y9n^tt 
7 K^4, 4' -v7Hyy7i^>^>, -f V* 

P>v75X 1. 4-eX7S/^Pt>e^7y 
> N m-. feSlMip -7xrl/>y7 ^ 2, 4- 
-fc£>lM£2, 6-h'Jl/>y7S>, m- x fc<5lM;ip 
-*v'Jb>v7';X 1. 5-&£lMi, 2. 6-f 
-;?b>y75X 4, 4' -y7Syy7i-Jl/>$ 
> N 4, 4' -y75/y7i-jH-fik 2, 2- 
(4, 4' -y75/y^i-;i/) :/P/*>^(7)— & v 
7SX N , N * -y^f;Hfl/>y7 5>, N, 
N ' -v>f 1 . 2-y7 = ; ^P/^>. N, N' 
-y^f 3-y7S^P/^X N, N' -v 
>f;U-1, 2-y75/^X N, N' -v^f;U 
-1. 3-y7$/?^y, N, N ' - v^f 1 , 
4 - vT H y* N , N ' -y^fJl^- 1 , 

T"E>"<>£>s N, N ' -y>fjl/- 1 , 6-y7 5 

y n , n ' -yyf;i/-i, i -y7 a y ^ 



^ N , N ' -ylfiHfl/>y7 5X N , 
N ' -ylfil/- 1 , 2-y75/?D^>, N, N ' 
-ylfjb-1, 3 - v7 S / ^P/\>. N , N ' -v 
if ;U- 1 , 2-y7^^>, N , N ' -yifil 
-1. 3r-y7^?^X N. N ' -yIf^-1, 
4-y7S/^^>, N, N ' -ylfjl- 1 , 6 - v 

r^y^^rif>. tf^vV. 2-y f ;ut°^^v>. 

2. 5-fc<5>lM*2, 6 -v?>f JUtf*^ :*^tf 

1 , i -v- (4-e^u vju) -y $ 

1. 2-v- (4-tf^'JvJU) -l^>. 1. 3 -v 
- (4- t°^<U i>)l>) -ZfU/O^ 1, 4-v- (4- 
tf< 'J v?;u) -^>^zgy7*tytit°APh: K 
U >CD^^lc^y^at$ti^TS>^i7tv°^>>^^ ; 

3. 4-l7tx°+*>i>£ P^+vJU-3. 4-X*K**>-> 
£ p^^r-y->^;U7K+vU— K f-Jl/yi? U^*-*> 
v**-y--f h\ 2- (3, 4-l^yy^PA+y 
;U) -5. 5-Xt°P-3. 4-I*^yy^PA^ 
>-y (3. 4-l7tv°+~>v^P 

p/<^yiyi7K*yh\ i7K*-><b*sa. i^K^r 
v^bTKU^^ vi>. ei;uv^p^*ir>i7t^rv K 

^<7>-^t&w<b^(7>i* 0 ^ 

[0 0 10] M(Dit e X^7>f KMb-fr1*(D*<*ffJ4: L 
Tli. JU±<Di**Mb^1ft(Di7H*i/»(D— fflfcSl^ 
i*^r^it°x;u^>r RbLt*6*i4x t°x;u^^ K 

[ooi i] ^fffi*>iu-+;>i % ^ffi*;u7^>i«7K^. 

tijS^ o 

[0 0 12] 7Kyp-;U*^^>i:LT!-±. JlftMlctt 

1, 2-yV;^y e hii'X i, 3-^y;u^^h^ 

P/^> v 1, 4-yy;^^h^X 1. 6 -y>jb 

^^h^+-y->. v (2-y ji/*^hif ;u) x;u^^ 

h\ 1. 2- [fX (2-/JI/*?HfJlft) 3 X 

*>*<D*«tt-y>;u*^*><b-&* ; 2-y;u*:?h 
>fii/-i, 3-vy;u^-^h^p/^>, 2-y;u*-^ 
MfJb-1, 4-^y^u^^K^^>. 2- (2-> 
;u*-^ hif ;uf •+) -1, 3 -vy h^p/'? 
> s i, 2 - ex [ (2-y ^7*hif ;uf ■+) ] - 
3-y >\,-h? h"^p/^>. i. i. i-hux(y;u*i 
^h^f;u) ^p/^>> f h^+xy )\,j3Zf hy f ;u> 

y^'JP-;l/yf*v' l J p u— ifuv^'J p— ;u 
yft^Plft*-K 1. 4-^>yt-;i.yft 
v''j3l/-h, 1. 4-^>yt-Jl/yf"t7 9 Pt°*+ 
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SS^tK'J^^*^^ ^it-Sty ; 1 , 4-v>;u*>:7 hv 

^7P"v*-*>. 1, 3-v>M^hv^P^X 
i, 4-iyV;u*:?h>^i'^P^- , *>* i. 3- 

^h>^;U-1. 4-v^7>. 2, 5-v^;b^^h 
If 4-yf7>, 2, 5-v>;U*^h>f 
jl,-1-f7X 2, 1 

t >mmtomm& *>* ><b**»*fcif * - 1 

[0 0 13] JUTdxtfXJU:^ KStSfCpIfiE 

x— ^ t*-;i/'<>v;i/v r Uvv;n-f;k ^'Jv 

<f'J yyJH- nr JU*£fclf -5 C <b rt<-Cr £ £o ^FtSftlS 

ftLfcftft*. «5U** f-J^x-^ft^Jyv^ 
x— -rJK e-^^Ovi^t^U v vil/X-fJk =5- 
jf^'J vvJU*** 'J U— K f vvJU7£ 'J U 

I*, t^'J^Bl **^'JJUgL VU^yS, «S7K^U 
[001 5] Sfc. xt°x;u^-r KS£SJ£WBgT*fro 

ni*-rs<b^i»**if *dt*^#So cfcy*f*Mi- 

14. x*U>3j-*-»-f h\ ^Pfl/ytWKfrot 

yyJbx-f;k xf^'Jyv^x-fik ^PfcfA* 
£f'J yyjU-fJk ^^'Jyv^X-fiUlD^ 
'Jyy'JX-f^aS>i)tM*Xf L/>Xil/7-f h\ 

t°u>x,iu^«< Kf^/xe^^-f Kfc*fck ±21 
My^^vitftyj^K-^ (1, 2-xt 0 ^ 

■r***yj yy^xxf^ j**j^*yj*>^JU 
x-f ;u (i, 2-xt e ft^Pt e ;i/^y^*» . 
if^ftyj yy;ux-f;k 3f p tf;u^:*^U 5/v 



jux-f ^ju^^'J y-yjix-f ju^cd^*^ 

T*. «fcy»3:Ll^*,<Z>l4xfcfx;u:7-< K»* UKrT* 
<b£r123T*fc£o 

[ooi 6] *5£0^(7)iyxt o x;u^>r K<b^tf>xt:x 

ttttute i«ia±*-r**b**fc*tfxex;u?-r k 

»fcRJ6Wtta^-3JHfc«*Rrift<i:*«Mt* 1 fl*^*<b 
**4:I4* wti*«m©#aT, WbM^Lttifi-r* 

[0017] ^t&ft*£^s<b*«3£ffiiH-r 

ffl-rft*l4»*LL^a-Cft«. 7i?*;H*IMl«lfc 
14, ffl»**tM4lll!n«^«^«l=J:oT9S?*iU** 
*t4ta)t?fctilifi<, ^5Ji//^-t+y* 
tT^yi-k y>f V^p t>/^-t^yy*-t^ 

— K 2/7 'J Jl/^-t+yy^-^^" K n 

p t°;i//^-*+yy*-^- K yS'JXf^/^ 
^ryy^-7K^- K £ x 

— K t e r — ^+y;i//^-t *y **f* V X— K 

t e r -^;U/^— **5/**-T*/X— K t e r- 
^y^/^-t^y^t^*^ ^- K t e r-^f 
;U/*— x— K 2, 4-y^PP^ 

i/^ s;u/<— **-*>r h\ V- t e r -y*)i>/*— 

K«<D/<— **-*-f KJS: ^>>t Kp/<— 5Mr* 

-f h\ t e r -^JUt KP/^-t+f'f KflftDt KP 
;j-^-y--f Kg; 2. 2' -7Vt^ (4->htv 

-2, 4-y^fil/AUP- h'JJU) . 2, 2' — 77 
(2-y^P^Pt^Pt°txh'JJk . 2, 

2' -TVftfX (2, 4-y>f;U^P-h'J;H . 

2, 2' -T % /t*X-f V^f D-h'Jik 2, 2' -T 

v^ex (2-^f ;u^f px h'j;u) . i. i f -77 

hfX (y^7 P^+^>- 1 - *Jl/^x h 'J iU) . 1 - 
C (1-y7y-1-^fJI/Xfjk 7 % /l *;UA7S 
K. 2-7iZ|l/7 i ;-4-^h*y-2, 4-y>f 
;U-/\UPX HJ;U2. 2' -TV'fX (2->^;U^ 
P/^» . 2. 2 T -7V't*X (2. 4, 

>) *(7)T % -/3&<b^ttl*(0^flJ<Df!a«'&tt!«. 

$LLNtCDI4. ***-f K*. t KP/<-t**-f 
K«. Tl/*flS**-e*U, *y»*LL^*(DI4. 
***-f K«. T!/3Mb**t?*y. «t»*Ll^0> 
(4. 2, 2 f -T^ex (4->h*y-2, 4-5?* 
fjW^l/P- h'J/U) . 2, 2' -Tl/tfX (2-i>^ 
P^Pt^Ptft-h'Jil/) . 2, 2 f -TVfX 
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(2, , 2. 2' — TV* 

fX^V^f n-h'JJk 2. 2' -7V*f7, (2-> 

^u?^n-h'J;u) ,1.1' -TVe* (->?d^ 
1 -*jutK- k . i - C (i->7/- 

1 -y^JUXf^U) TV*] */UA7 5 h\ 2-7i-)l 
TV*- 4-* h^->- 2 , 4-i*^-F-;i — /^P-h'J 
JU, 2. 2' — T V*fcf A (2 "F-;U"" f P/*» 2, 
2' -TV*fc*X. (2, 4. 4- h'jy-F-^l/^V) 
^COTV^^b^^-CfeSo -J-fc*:*ie>l4. £T;I^££m 
-f -7v*^«^^flteffla)IE^*i-t. la 

jt^© "£#*>*Hb:£}£ i- <fc o r mt? h <©t-«i::i** 

»&*t<tt^ iMtl*llJ«1fc««(C»L-C0. 01 wt 
%~5. Ow t%. W?£ 1X14 0. 1wt%~2. Ow 
t %CDS"g]T*fo-i>o 

[OOI 8] TjSfc, **SW<0«r***«T;U4rJUXil/7 

wftu-RL-Cs ^»0K<bB&ih»i. ^mmnm^ 

»T>-e--^AJfi, «iixfik »ttiM&x;-.T-i/. 
KttSUKxA-f-^KCTJU^'J^Jl*. "6«"Slfti&a>$JS 

■5>o 

[0 0 1 9] **W©«*«tH*TJU*JI/;<JU7<f KH 

Bbt> flscttta*. xexiu-7-r hMb**, 
BraicictTitrifiowbuiia, Tt&ffiis^-rf sxtfx 

|J 1/- K»i^+vi$xt'^l,7-f RbLfcfc©) * 
3?^lci*HtSffl. SMbWihJW, ftMMttt 

&B«©!Bl::&AU JjQf^l~J:oTS-&*Hb5|-5^3ito 
£**&*H.»jft*;h.4. B<bB*|ffll4 0. 1-10 
0B#fBL ffi^1 ~4 8H*|B|*C*y, AMbaSli- 1 o~ 

1 6 o°c, wm- io~i4 o o c-e$>-s 0 % tz. mtm 

fiftj5 0^b 1 5 O o C03;£Jg-ei 0#^~>5B# 
IH8J^x— ;u*aa**:fT5*i"l*, -M6«0>i*3Mima>JB 

/\-Ka-h, Sttl&it. l*»4tt^*affi*yi*£fT*S 

citf-ct*. **w©flMb»m**«»a>«a*aE 

14. ££lcPL<i2!i^3fcbl4WT©fiyT'&3o filliS 



fl)«l=. -fe»*i3J:tfWB»-i:B**. fflKaASMbL 

tfJUilcJ: y{S6ffl$+L-Sx t°x;U7-c KS£ SJt'prtefc 
**Mt*2«JSl±*-r*<b*1***lM*. C^ibtDllte 
£ 1 fiU±£tt<DJtLfM~:*'~''tttt«£tt£ 1 «jsl±*.-t 

ftWtt«E*1fttt« 1 Ml" Sit**. *&l=l*Bfai=JB 

**. iapj<D;a«, BtmttfrfliH. *sjmwiyja>»* l < * 

1 0 0°caj£©&BT*f^b;|x-&'<£-e2->y . 

*tffiHI4-1 0°Cfri~> 5 0°C, £ *il::lZ#3:Ll.VDI4* 
-5"C*nC>3 0°cr*fc-S). S^B#mi4. 1»3^&5Bt 
NL »*L<I45»^->2B#M. * t,lc»SL<l45^ 
A<>>->3 0#\ Ll^tt 5 % 1 5 #«*£-(**> 

C©B#<75M££SI4 0. 1mmHg*b7 0 0mmHgl 
"tt?^T-5A*. »"£ LL^(7)I4 1 OmmH g A^t> 3 0 0mm 

^ -4|T*-Flfitt« L"«*T S w fc l4**a^(D3t^ 

[0 0 2 0] 

JMf ftBSr* t T -v ^^©/ n* 9 >X $ * "T Sffi'i^^W 

y *»**«»fl!)l5«<b. »«<b *j«fc tffejR*<o«*Mb 
its *nmo>mmtt9tmwwttmt* mmn. &m\~*. 

[002 1] 

44<. **WI*C*i6l":IRS**T.ftt©"ei*<t^. * 
WS&tt : t** h»<b^g*< 1 2 0°CJiLttf> t©$0. 1 
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2 0°C5zffi8 0°ClU±a>t(7)£ A. 8 0°C*jS(7)ta)$: 
x t Ltzo 

X. mfrtfO. 1 £L±<7)t,CZ)£CX 0. 1 *350. 05 
lsl±.0>i(D*A. O. 0 5*i|(J)t,(DjxtLfco 
[0022] HSg^Jl ( n = 1 . m=2) 
1. 2-V^^^hX^>1. Omo I (94. 2 
g) ^Xt°^7P;Ut K'J >2. Omo I (18 5. O 

g) 0°C*r*^aiL. *&<b-*- h'J^Al O 

mm o I (O. 4g) $7K 4 m I L tz7KMM^1iU 

4 5 0 CmJ^|C^^^^e>2B#rB^H^Lfco SaicRL. 
^Sftth'J^AZmo I (80. Og) J*80ml 
fc»frLfc***** 4 0-4 s^imicflj^ft 

*<e>aTL-to)a. %a£ 40-4 5°cm^^ut< 

b 3 Btfel^i* Ltr 0 KfSil^*!::* 2 0 0ml 



MUX>3 O Om I T'ttttlL. HUX»f $7*2 O Om 

IT?3Elft»Lfc. hJUX MJ^At 
*«*B*U ff&anit(t:a)1. 2-tfX 

(^fi/S/S^I/^t") X^>^202. Og (^li*CD9 
9%) T'^fco Ol^C. ZCr^ibttfc, 1, 2 -t*X 

(^'Jvvil/ft) I^O. 3 m o I (79. 9g) 
tl^y- ;U4 Om 1 $5 1 ^"V'T>^^3 U^A8 7. 5 

g (O. 9 m o I ) £7k6 Om I lw?glB$-frfc7k*5*l- 
*DtL* 1 mHfiM*T;Ka£ 4 5°C*T*±#*i±. C<D;S 
S-C5B#p B 1SiS:$-y:tco J5JS;g^l^7K5 O Om I £Ad 
h;n>5 0 0mititHL, h;ux>H^7K5 0 

Omlt3B*»Lfc. HUX^Jf £»7ke£ghh h 'J ^ 

A-eK«**, &tt$B£U fifeni*a>i, 2 -ex 

(j3-lff*^P X$> (56 (1) CDm = 

2, n = 1 ) $78. 1g (3iiS(D8 8%) *#fc 0 



c 

H 

s 

7XX^5 h;u (E I ) 



1 H-NMR 



2. 
2. 
2. 
2. 
3. 
3. 



13c-NMR 



Sblc. *4b^*i ooBBWCiMJ^juts:/*! 
MSSPffi^U U«I4 2mmi:HI|SLfc2ftfl)*5 

xfii^sst^iuKtcaAL, 8 o°cr*5B#r B ia^ 

[0 0 2 3] HS£#J2 (n = 1. m=2) 
S^ffi. «TP-K a*th B*»A«£»*Lfc7 
^XZllC. 1, 2-vyj^^hX?>1. Omo I 

(9 4. 2g) , *B<t+h'J f >Al Ommo I (O. 
4g) $7K4m I IZ»^Lfc7K»». -)\,^00 
m I £tt&*K CCfZXtf^P^t K'J>2. Oml 

(18 5. Og) $1 BUBfrlttSlTLfc, *T+* S 

ica**o-i o°ciz«ofr 0 5BT«7a*e>ici mm 

KJ££«l+fco CKBffe* 7K3 6 0m I [Z&MLtztl-b'f 
Oml (2 4 0 g) £ 1 BSWAM+TST L 
7C*^#fffl : 

C 4 0.19% 

H 6.0 5% 



(#«») (f+#tt) 
4 0. 1 9 % 40. 30% 

6.05% 5.95% 
53.79% 53.64% 
: M + ' 2 3 8 (Sli#TS2 3 8) 
6 2 O c m-1 (X fcf XJU? >T KSROfMHKtt) 
2ppm(1, 1 OtiL<D$tmiZttl*tz7km) 
6ppm(1. 1 OQ.<DfitmiZttl*tz*m) 
7ppm (2, 9fi(&K*(Cttl*fc7K*) 
9ppm(5, 6tt<Dft«lCttl*fc**) 
0ppm(3, Bttt&KBlCttl**:**) 
1ppm(3, 8&(D«*(Cttl*fc**) 

2 5. 7 p pm ( 1 . 1 0<4(DBiSK) 

3 2. 5 p pm (2, 9(4<D0tSt) 
34. Oppm (5, 6(4<DK*) 

3 8. 4ppm(1. 1 OtiLCDiuim) 

tz 0 *T** Kitafi*o~i 0°CI:Sol: 0 ;1§T**7 
«*&lc3B#IWJRJC*|*i*fc. -ta>8L h;ux>ffltb. 

(Sf'J yvil/ft) x£>£2 0 2. 2 g (Stra*0)9 

9%) mtz 0 oi^-e. ami. aath bx9a*£s 

x£>0. 3mo I (79. 9g) 
25mol (95. 3g) tjRiTlCftBO. O 3 m o I 
(2. 96g) $blcM<i:Lth^X>2 5 0ml}3 
d:i;>^y-^2 50mlJttM, 3 0°CT*9B#Pb1J5 
foLtzo SJC* HUx>-e«aiU 1 %«[B*»srt?gfe 

1, 2 -t*X (j5-it ( ft?Pt>ft) x£> 
(1) (Dm=2, n = 1 ) $8 2. Og OfttfiGD 9 3 
%) 

(ttsui) 

4 0. 30% 
5. 9 5% 
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S 53.79% 53. 64% 

7W<n^ (EI) :M +, 2 3 8 (11^12 3 8) 
**MftiRX'<£ h^U : 6 2 0 c m"1 (Xt°X;U^>T K^(D#$fffiib) 
1 H-NMR: 2. 2ppm(1, 1 Otta>K*rcWt^fc**) 

2. 6ppm(1, 1 OfitC7)ffi^[C#lNfr7K^) 

2. 7ppm(2, 9&(0ft*ICttl*fc7K*) 

2. 9ppm(5, 6(i<7>J3S*l^l^fc*iR) 

3. 0ppm(3, 8<i(7)KmiC^l^fc**) 
3. 1ppm(3. 8ik<D8tm\^ttl*tz&m) 

13C-NMR : 25. 7 p pm ( 1 ; 1 0fi<?)gi) 
3 2. 5ppm (2, 9iiL(Di^M) 
34. Oppm (5, 6&(DviM) 
3 8. 4 p pm ( 1 , 1 OtiMD&tm) 
£Z>\Z % 0 0li»l:h'J^7 5>$1 Jttt«ilcfci*Ti. 2-v^^^H? XDftt^y 

x«fr6«:4*^uK4il=ftAU 8 O °C"e 5 BtlHB* 1 SIIUXU 1. 4-t£x (^it^t^e^ 

flHbL**»»Sffc. »&*Lfc»»a>JBST*. 7** *) « (D 0)m=4. n = 1) £*&UX^8 5 

[0 0 2 4] *WI3 (n = 1 s m=4) 

5c*#«1I: <#*H») (ttwi) 

C 4 4.89% 4 5.07% 

H 6.99% 6.81% 

S 4 8.0 0% 4 8. 13% 

7XX^ (EI) : M +t 2 6 6 (3Bfc«^F-» 2 6 6) 

S**MftJ|XX'*£ MU : 6 20 cm"1 (x fc° 7^)\,V < K^CDff ftsJIffl)) 

1 h-NMR : 1. 9ppm (6, 7 teCDj^tlCttl^fc**) 

2. 2ppm(1. 1 2fit(Dft*l^t^fc**) 

2. 6ppm(1. 1 2(4<DSlRl^t^fc7K*) 

2. 7ppm (2, 1 1 fiOgSigl^L^fc**) 

2. 8ppm(5, 8tiL<Dfitm\Zttl^tzfcm) 

3. Oppm (3, 1 Oit(Dvim\Zttl^tz7m) 
3. 1 p pm (3, 1 0(&^flilCttl^fc;KSl) 

13c-NMR:25. 7 p p m ( 1 . 1 2{i(DK*) 

3 0. 5ppm (6, HkO&iM) 

3 1. 3ppm (5, 8fiCDK*) 

32. 5ppm(2, 11 ftCDft*) 

3 9. 1 p pm (3, 1 OliMDuim) 

[002 5] Hffi^J4 (n = 2. m=2) XJU?>f K (S (1) <7)m=2, n = 2) £ftJ|R 

iCfclvt 1 . 2-v>^^hX$>^ l J *8 8%t'ifc 0 

7C*#*H» : («*«> («■»«) 

C 40.08% 40.23% 

H 6.22% 6.08% 

S 53.55% 53.70% 

7XX^<9 V)V (EI) : M + ' 2 9 8 (Strati: 2 9 8) 
#*Mftifc*'<£ : 6 2 0 c m~1 (XtfXJU^-f K9RG>fMfiXtt) 
1 h-NMR : 2 . 2ppm(1. 1 3tt©**ZflX*fc**) 

2. 6 P pm(i. 1 3iiL<nm.m\ztti^tz7km) 

2. 7ppm(2, 1 2tt©*»lCf*l*fc*j||) 
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2. 8-2. 9ppm(5, 6, 8, 9 i&OTjgt^tCftl^Tk^) 

3. 0ppm(3, 1 H4<DKfl:ttl^:*i) 
3. 1 ppm (3, 1 1 <Dfitmi-tt^tz*m) 

13c — NMR:25.'7ppm(1. 1 3<i<D@E^) 

32. 4ppm(2. 1 2<$L<T>mM) 

3 2. 5 ppm (6. 8{40>ffi^) 

3 4. Oppm (5. 9<i<Dffi^) 

38. 4ppm(3. 1 HtO)m^) 
«*Wb». »6*tf=«»a>B»r*. Ty^»fc«ttftt mo I (O. 2 b > **4 m I l=»*Lfc**5fc£itiO 

«SaSELtt*S. *1l=*Lfc. U 10°CT-mf B l 4 0-4 5X>Tf2lMMm*Lfc. 

[0 02 6] mmms (n = 0) litlL^Wtth'J^SO. Og (2mol) 

SE^f=«BI**1.fcS(SSE« + l=flWt**1. Omo I $7K8 0m I |Cjg*NLfc7KjSjS^. &;S£40-45°c 

(34. 1 g) fcXt'^PVUt K'J>1 . Omo I (9 tfr&l-ft^&tf&ffiT L*<D&. 4 O - 4 5*C1iiJ 

2. 5 g ) ja^i, o°c£-e;ua]u *mt* *i=«^<c*<&3*nn«»Lfc. s«*7**»«i t 

MJ*A*»fc5mmo I (O. 2g) £*4mllcj§ nftl=«aSU 92. 2g (S||*6 3 96) Ol* 

frLfc*** ca>»flrclBMBHII#Lfc. C*t**«5«l ftv7>i*^At 

5SaH*4 0-4 5t;W«l=«**A < 6 2B»|lllll#L tf* (jB -X fcNU) K 

fc. 5SiB*Wtf. 1 0«fc*"C)1HPL. l^P^tK'J (SC (D On = 0) £ifci£8 0%-r-Wfco 
1/1. Omo I (92. 5g) tftMit-f- h 'J7A5m 



c 


4 0. 


2 5% 


4 0. 


4 1 % 


H 


5. 


8 1 % 


5. 


6 5% 


S 


5 3. 


7 7 % 


5 3. 


9 4% 



-7^^ (EI) : M + ' 1 7 8 UMftfl^* 1 7 8) 

*^l»ltXX^<^ h;U : 6 2 0 c m-1 (X t°X;U"7 -< K^C 
1 H-NMR: 2. 3 ppm (1, 7 tt<Dtft*l::Wl*fc*«) 
2. 6ppm(1, 7fiG>0t*IZ<tl^fc7K*) 

2. 7 ppm (2, eit(omm\zn^t z7 m) 

3. 0-3. 1ppm(3, SaOftfRf^t^fcTK^) 
13C-NMR : 25. 6ppm(1. 7 tiKM&B) 

3 3. 8 ppm (2, 6#L(D&iM) 
38. 6ppm (3, 5ft(7)Rt) 

KICLilt. «ii:»Lfc. 1. 6-lfx (J-itf**^^ 

[0 0 2 7] Hffiflje **> ^>?M?7 2%Tjife. 

C 48.72% 48.93% 

H 7.77% 7.5 3% 

S 43.30% 43.5 4% 

7XX^ (EI) : M +> 2 9 4 (Slft^T* 2 9 4) 

^*1*1RJ|XX'<£ HU : 6 2 0 c m"1 (XtfTJU^-f K^OM#$gffil!)) 

1 h-NMR : 1. 6 ppm (7, 8 i4<Dffi*lCWl^fc**> 

1. 8 ppm (6, 9i4<Dftf?£lC^fc7K5£) 

2. 2ppm (1, 1 4f4(D«*lcm*fc**) 
2. 6ppm(1, 1 4<iOK*l^^fc7K*) 
2. 7 p pm (2, 1 3tt<Dft*l:im*fc**) 

2. 8 ppm (5, 1 0(Z)K*lcm^fc7K*) 

3. Oppm (3, 1 2<7)Kitl^m^7kit) 
3. 1 ppm (3, 1 2 0>K*l-(*t^fc7K*) 
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13C-NMR : 25. 7ppm (1, 

2 7. 8 p p m ( 7 . 

3 1. 6 p p m ( 6, 
3 2. O p pm (5, 
3 2. 4 p p m ( 2, 
3 9. O p pm (3, 

m^m^L^i. miizijiLtzo 
[oo28] itmm 1 
, mmm 1 i-ssi^t i , 2-v*;u*>:?hx$ ><oitt> 1 ) 

1-1, 2-vtKn+vi^> (if U^'Ja-Jl') 

Wfrf*j2WM4»K«i *f*y>su 1. 2-tfx 

[002 9] tt&0"J 2 

ms^u leaser i , 4 -y>;u*^h^^ y 

IC 1 , 4-ytKP*v^> (1. 4-^9 >v7f-— 

;u) £ttjsr*iarti**tt«2*iiyi6u i. 4-e 

[0030] Jt«« 3 



1 4(4<7)M3S) 

aik<n&tm) 
9iiL0>6LX) 
1 OfiO)RI) 

1 3&<d«*> 

1 2te(Di*9ft) 

ll^tfaSI-JSl^-Cv.'UUrt^ hvXf^XJl-7^ KOft 
(/S-xbff ^-^p t°;u^-+->x^;u) x— -r-;u^^JR 
[003 1] tbl£0ij4 

SX9I1 l:*5UT. 1. 2-t*x (^''jvv^ft) x 
*>1 =EJU=*tl.Tf tvT^'J^A^O. 8^;U 

«jH-r*iii#n**««i sityaL/t. 

[*. NMRX/<^ h;U*y^C (1 ) 0>n = 1 . m=2T? 

1 Iz^L^o 
[0 0 3 2] 
[«1] 



BEST AVAILABLE COPY 



nmw-9- 1 10979 



HI 



mm 
mm 



l f 2-f i(p-lf«J*lt*Ifl>l« 



5 n</a xrnruvminniM' 



fttRB 



IbMi 



tt«H2 



IMMM 



ft (!) fta»l. m*2TX*0S<& 




[0 0 3 3] £ £>|C. 1*IT\ H 

(nd) , 77^ (l/D) :2 5°CT*T^^<B 

ftp ; »*fe»tt«=*y bfc*3BSLfc. 

B»tt: lf*«y HJMbjSLaiSl3«feytt36<0. Imm^A 

mf&m : K-y5^*ffl^fc3jfliftifstBaiaicj: 
[0034] mmms 

mn&. *tp«k aueth B**A«*«»Lfc7 

7X3|;xt^PPtK'J>2kg (11. 6mol) 
£tt&<?K ZC(C^^y-JU L(CMLfc7 0%7kiS 
1bV-^3 90g (2. 5mol) $ 1 ^Pel^MtT^T 
Ltco «T*. J£i£;UJt£l 0-1 5°Clc«ofro >TST 



UTiJbl: 1 B*Mfij££ttl*fco 7K iU 4 >h 

;Ur58»Lfc*-b-f V — *4 0 0 g (10. Omol) 
£ 1 B*M*MtT;TSTLfco ;TST*. J5J£;£S£l 0-1 

HgdJ: y 6 2-6 4 0 C/0. 2 5mmH g(DS^^ 
'JyyJ^Jl/7^K5 2 1 g OK* 7 3%) £f#tc 0 * 
l^T% JftttttL fflftth S**A»68fLfc77^a 

IC±|B(7>®»3 6 5. 5 g (2. 5mol) ^^^it 
952. 6 g (12. 5 m o I ) 4: «7KP1£ 2 9. 6 g 
(0. 3mo I) % £t>\zm$%t LT h;UX>2. 5L 
fc£l/*£y-^2. 5LjftM, 3 0 fl CT?9H$BSlK; 

(^-it'ft^D^) x;i,7-f K40 1. 1g (J|X 
$9 0%) £#fco 0 0119^1 OmmH 

g(D*BET+»lcBH»*ffofc. $^>I3. flill^Ltt 0 
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KlCj£A&. is— ^>^T?8 0°C. 2 0B$f?im£*HbL 

#i=«*u *e»i=bttt,«<afe*a>«i**a>-e*o 
fc. 

[0 0 3 5] SU5S0IJ9 

t*x (j3-it'ft^Pt» x*7-r K1 0 0S*SP 
J 1 OmmH g©^EETi:+#KS^iTofco 
jgtLT MJx^;u7S>£0. 2 miSiie^&iS)— a 
tLfc. oive^-Ji, t-^>*T-4 0°c 

fr£l 0 0°C£T*1 0^|y]AMtT#;SLS-&«<bLf=. 

[0036] Hffi#J 1 O 

fx (^-ifft^ot'W Ki oosasn 

l-fi4*g<b LtN, N-2?X^UX$ y 5 >0. 5 

saiS^E^-atS— at Lfc. lOmmHgCD 

^V^TM 0°Cfrb>8 0°C^"C 1 OB#fB|j&MfT&&La 

[0 0 3 7] Hlffll 1 

tfx (jS-itfft^nt'JH x;u-7-r K1 ooaiSP 

E^feS)— at Lfc. JblC 1 OmmH g<DMHTIC 

8o°c 1 5ttmaftaflsLV&tttufe>t*wftLfe. 

[0038] HJS^l 1 2 

J6«i 1 *«yiELfc. »f>*tf=K^)tc7)^i14$*2lc 

5* Lfco 

[ O O 3 9 ] 1 3 

^--^>4"T*8 0°C, 5B#Pe1»-&?Hb-r-i)W^I4. USE 

«i 1 Si l JSLf:. #t»nfciagi>ta)^tt$*2ic^ 

[0040] HJS0"1 1 4 

^--^>*r-8 o°c. 2B»ma«aib-r«J2i»t-M:. 

«1 1 *«y£Lfc. »fc;h.fcK**fl>1fctt*a2l::* 
[004 1] 1 5 

tfx (j8-xif^^ntf7U) xju^-r Ki ooMSfl 
dte&t Lt*i4, 4. -v75y y^i-J^9> 
* 5a«»E*««9— St Lfc. Sbi:lOmmHg«) 

7)--^>*r*8 0°C, 1 5Btma««1bLV&tttM*A- 
*i»Lfc. »&ftfcta**(D«ltt**-2l=ji*Lf=. 

[0 0 4 2] 5lffi#j1 6 
ttttt LT7X^4. 4- -/7;/v7i-JM^f 

1 oaaspiH^-r«»Kmi*iiJ£fliji ssiysit. a 



[0043] HJ6«!l 1 7 
MSiLt*S4, 4. -vTS/^i-^^^S 

i 5aa«B*-rsemi««s«i stiyaifc. a 

[0044] SSStPJ 1 8 

t*x (js-xt'^Tf-^ptf^u) *ju"7-f ki ooaaas 

l:M»tLthU7i=^tX7-f>iO. ill 

fflk t«Hb*t LT2. 6-v-t e 
/fjl,7i/'-JU0. 2116^ SSn^iSilXS'Ji: Lt 2 
- (2-t h'D + V- 5 - t e r -If? =J-)\,^ x x;U) 

K>»yt-'JT % /— ;uo. 1 SMSP£I2£&. 

atLfc. $bl^1 OmrnHgOSET+^l-R 

^8ot, 1 5^raa-&is<tLu^x*ajSLt=. 
lama. ;uK*y»ai=«aL. *ti#tc« 

feSiteafe (bfit=o. 6 5) -c*y, $ 
&i=aa«tttta»-e*y. n> aaatist^ifB 
to6*ua:j^ofc. «f«<cu>x»»t Lr+»«fflRra 

t*l»r*ih.fc. *fc« U>Xa>att£«2f=jS 
[0 0 4 5] Jt«0«5 

t*x (/s-x7K4r->^pevu) x— Tjusaauaaa 
8«misbfc. aaflHb&«*+#-eK*tf*a*ct 

[0046] Jt&#J 6 

bfx (/5-X7K4r->^ntf;u) KSttfflb** 

S2IC^Lfco 
[0 0 4 7] Jt««7 

S 1 Ic^Lfcc 
[0 0 4 8] tbS£0>j8 

2, 2-fcfX (4- (£-Xt?^*:?Ptf;M-*v) } 

7i=;^p/<>**ffl L«ttfl8 *«y sub. fib 

[O 0 4 9] Jttfcfll9 

2. 2-tf* {4- (^-Xt°^3j-^P f;U7|-4rv) } 

Ka*->K>-g>2 5ai»*«aLa««8*aya 

[0050] ttgttfQ 1 o 

i, 8-v>;u*^ , h-4-y;u*-^h^^;u-3. 6 

--$?*7*$*>4 8ai»t***5/'J 

t*- h 5 2aiffia>a«KB(=aibMat ltv7w 

xX707-f K*S*fSi o osaa$ic*tLr o. n 

IgBiS^^Kl— at U $bl:iOmmHg(»gET+ 
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KlzmSL&'n-otz, on-c*— )\> Klc&ASL [005 1] 

^T'8 0°C. 2 OB^S^^bLWKKiSttSSSjiL [«2] 



3<2 







nD 


i/D 


ItS 






SI) 




n-ifi-tm 


1. 704 


35 


1.40 


110 


1200 


0.6 






1.704 


35 


1.40 


150 


1400 


0.5 




7qE*)**7* F 


L704 


35 


1.40 


100 


1600 


0.4 


$mmu 


7dOI.>XI17< F 


1.704 


35 


1.40 


150 


1500 


0.6 






L703 


35 


1. 40 


100 


1500 


0.5 


mni3 


1rt#)M7< F 


1.701 


35 


1.39 


70 


1600 


0.5 




1uWMn F 


1.697 


34 


1.38 


40 


1800 


0.5 




fcXjS-ik'f* 
fawmi F 


1.701 


35 


1.40 


120 


1200 


0.6 
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